Introduction
Postpartum depression (PPD) occurs in ∼15.7% of new mothers in the general population, 1 and up to 80% of new mothers experience symptoms of depression such as fatigue and mood swings. 2, 3 Although considered to be the most common complication of childbirth, 4, 5 PPD is underidentified, underdiagnosed, and undertreated. 4, 6 Compared with mothers of healthy term infants, the rate of PPD increases to 28%-70% for mothers of infants admitted to the Neonatal Intensive Care Unit (NICU) setting. 4, 7 More specifically, mothers of preterm infants are 40% more likely to develop PPD than the general population. 5 Furthermore, mothers of infants admitted to the NICU are more likely to experience risk factors associated with PPD including relationship difficulties, family stress, and financial stress. 8 The stressors experienced by mothers of infants in the NICU vary from those of term infants and occur at higher rates. 9, 10 For example, parents of NICU infants
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cherry et al often experience high stress, feelings of helplessness, and uncertainty about how to interact with their neonate during the NICU stay. [11] [12] [13] [14] Additional risk factors for PPD specific within the NICU population have been suggested to include perception of the infant's illness severity, poor coping skills, increased parenting stress, and length of stay in the NICU. 15 More specifically, perceptions of the infant's severity of illness has been suggested to be the strongest factor related to parental stress scores. 16 Additionally, maternal factors such as marital status, stress from experiencing altered parental roles, and infant factors such as prolonged ventilation have been associated with increased depression. 15 It has also been suggested that the duration of PPD is associated with delays in treatment, which are complicated by difficulties in early identification, one of the most challenging aspects of PPD. 17 For example, the identification of PPD is often delayed as a result of mothers' feelings of shame and guilt, accompanied by feelings of being unable to care for their child, leading to reluctance in expressing their need for assistance. 6, 18 Frequently, mothers try to hide what they are feeling due to stigma associated with mental illness following childbirth, 17 and perceptions of being unable to meet expectations of carrying out maternal roles. 18 Additionally, in the NICU setting in particular, early identification can be complicated by the focus of care being on the infant as well as providers lacking expertise in diagnosis and treatment of adults. The depressed parent is typically not under the direct care of the NICU provider. 19 In addition to provider discomfort in treating an individual not under direct care, there is parental discomfort in seeking assistance from providers for which they are dependent upon for their infant's care. 20 By default, the focus of the care in the NICU is primarily on the infant, rather than the mother, which can also lend the mother to being less likely to seek the social and emotional support of NICU providers. Many pediatricians feel responsible for recognizing maternal depression, but lack confidence and knowledge of how to do so. 19 Although there is some merit to the argument that maternal depression is outside the scope of practice in the NICU, it is an important factor to consider regarding the discharge environment of the neonate. 7 Higher prevalence of PPD and risk for significant consequences to the mother and infant justifies a call for increased depression screening in the NICU. It has been recommended that screening of mothers with infants in the NICU should occur routinely. 21 Additionally, universal screening for PPD has been argued as an important part of every family assessment, given the increased risks inherent in the NICU environment. 17 Screening mothers for PPD prior to their infants' discharge from the NICU may also be useful in recognizing those at highest risk for developing chronic depression. 22 Routine screening has been suggested to normalize the process, enhance awareness, and increase the health care providers' competency and comfort level. 17 Neonatal care providers have optimal opportunity for developing relationships with mothers of infants in the NICU as well as identifying symptoms of PPD in order to provide appropriate referrals and support. 17 Additionally, infants in the NICU will likely have a significant length of stay allowing for reasonable time and opportunities to reach mothers for universal screening. 7 At this time, PPD screening in the NICU is not considered standard of care. 7 However, screening has been advocated for by multiple sources. 23 Recommendations have been made for providers to assess and monitor for PPD symptoms throughout the first year following birth. 5 The American Academy of Pediatrics has recommended screening of mothers at 1-, 2-, and 4-month visits. 4, 24 Further, PPD screening mechanisms are recommended to be available in all facilities serving pregnant women, new mothers, and newborns by the Association of Women's Health, Obstetric, and Neonatal Nurses. 4 The implementation of screeners in general as well as in the NICU has been consistently supported by proven interventions. 10 Previous studies have argued that screening for PPD is feasible in an outpatient setting, as well as effective in improving identification and treatment. 19, [25] [26] [27] However, screening for PPD in primary care settings is below 50%. 19 Previous studies have identified three primary types of barriers when putting outpatient PPD screening into place including patient-centered, physician-centered, and systems barriers. 19 Patient-centered variables consist of cost and lack of insurance coverage, time constraints, social stigma, 28, 29 treatment compliance, and lack of access to care. 28 Physician-centered barriers consist of time constraints, insufficient knowledge, 28, 30 competing demands, 19, 28 and fear of liability. 19 System-based barriers have been suggested to consist of infrequent follow-up, lack of opportunities to monitor, and lack of integration of primary care and mental health services. 19, 28 In addition to the barriers identified in screening in an outpatient setting, mothers of NICU infants may have additional challenges. For example, it is well established that mothers of NICU infants are less likely to seek health care services. 7 Further, waiting for screening to occur in the outpatient setting is missing key opportunities to reach mothers of NICU infants at early, treatable stages. It has been previously suggested that mothers of preterm infants 
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Postpartum depression screening in the nicU are particularly vulnerable to experiencing depression in the immediate postpartum period. 5 Despite solid rationale for universal screening for PPD in NICU mothers, little is presented in the literature about the feasibility and challenges of such endeavors.
Mounts 7 identified barriers to universal screening for PPD specific to the NICU population, which were consistent in types of barriers identified previously for the outpatient setting. Similar to outpatient barriers, the barriers identified included patient centered, physician-centered/staff-centered, and system-based barriers; however, some barriers varied by what was included in each type to reflect specific challenges within the NICU setting. For example, patient-centered barriers consisted of the mother's inability to disclose her feelings and lack of knowledge or acceptance of myths about PPD, as well as social stigma, access to services, and cost. Physician-centered and staff-centered barriers were suggested to include lack of time, unfamiliarity of screening instruments, concern about liability, and lack of community resources available for referrals for additional services. System-based barriers were suggested to include the lack of available and accessible mental health resources. 7 The objectives of this study were to describe the implementation of depression screening using the Postpartum Depression Screening Scale (PDSS) in a NICU and identify barriers encountered in the process. Ultimately, the aim was to share lessons learned with others who are considering such a screening process, in order to enhance future endeavors in universal screening for PPD in mothers in the NICU.
Methods
This study reflects an 18-month screening period. Participants were recruited from a NICU in the south central region of the USA that has ∼1,200 admissions yearly, with an average length of stay of 3 weeks, and a mortality rate of 10%-15%. Premature infants as well as infants born at or near term are admitted and between 30% and 40% of admissions are transfers from other facilities. The project was a clinical demonstration project, thus mothers were not prospectively consented, but received routine clinical care. However, approval was obtained from the University of Oklahoma Health Sciences Center Institutional Review Board to assess the effectiveness of the project. Throughout the project, eligible participants were identified by the project coordinator following their infants' admission to the NICU. Screening was planned to start at 14 days postpartum and implemented as part of routine care. Initially, a project coordinator attempted to meet with NICU mothers to discuss the purpose and nature of the screening; due to difficulty making contact with mothers, nursing staff were asked to incorporate PPD screening into routine screening procedures (ie, the phenylketonuria [PKU] newborn screen) to ensure administration; connecting the PDSS to the PKU screening process was also not very effective. Thus, the final screening process included the coordinator placing the PDSS and an informational screening brochure in the room, along with an envelope and instructions to turn in the completed PDSS.
The PDSS 31 is a 35-item self-report Likert scale used to assess symptoms of PPD. The PDSS is one of the most widely used screeners of PPD 10, 31 and has established validity and good internal consistency, 0.83-0.94. 31 The PDSS was chosen for this study over other commonly used PPD screening tools such as the Edinburgh Postnatal Depression Scale (EPDS), specifically due to items with a focus on motherhood. Limitations of the EPDS include lack of evaluation regarding the context of a woman's experience as a new mother, including loss of control, loneliness, feelings of being unreal, loss of self, and difficulties with concentration. 32 With specific interests in risk factors such as feelings of altered parental roles, inclusion of items focused on motherhood were important considerations. Although the PDSS has not been normed in the NICU population, it has been used by previous studies to assess maternal depression for mothers of NICU infants. 11 McCabe et al 33 found the psychometric properties of the PDSS scores to be well supported with excellent estimates of internal consistency of total PDSS scores and adequate-to-good for subscale scores, with a NICU population. Additionally, Blucker et al 10 found preliminary validation of a 15-item variation of the PDSS within the NICU setting. Total PDSS score was used in the analyses to assess maternal report of PPD symptoms.
The coordinator facilitated further communication with mothers for increasing screen completion, review of critical self-harm items, and making mental health referrals. Mothers with positive screens were referred to the psychology team for diagnostic interviewing. Screening feedback forms were then given to mothers. The screening feedback forms included screening results and information about PPD and referral resources.
Descriptive statistics were used to demonstrate the utility of the PDSS in the NICU.
Results
During the 18-month study period, a total of 1,362 mothers had infants who were admitted in the NICU; of these, 793 (58.2%) were in the NICU for at least 14 days and were Mothers of infants in the NICU were primarily Caucasian (63%), married (41%), or single (38%), and had either a high school education (43%) or had attended at least some college (42%). Additional demographic characteristics for race, marital status, and education are provided in Table 1 .
In regard to mental health variables, 24% of NICU mothers had a self-reported history of depression prior to delivery and about 22% reported previous depression treatment. Based on responses to the Postpartum Screening Scale, many of the women (36%) received a positive screening for major PPD that resulted in a mental health referral. An additional 30% showed significant symptoms on the PDSS and were considered "at risk," indicating the possible need for a referral to a mental health professional. Frequencies of all mental health variables within this sample are provided in Table 2 .
A number of barriers to completing universal screening for PPD within the NICU population have been identified in the literature. 7 Consistent with previous literature, the current study encountered several barriers to implementing a universal screening program. The majority of the barriers identified were influenced by patient-centered, provider-centered, and system-centered barriers. The primary barriers identified were within establishing contact, administration of the measure, and access to referrals. It has been previously suggested that barriers can be discussed within patient-centered, provider-centered, and system-centered types; however, the current project found that factors from each of these types of barriers were coexisting in each area identified and difficult to separate out as each impacted the others. Thus, the barriers identified within the screening process, administration concerns, and access to referrals will be discussed from a multifactor perspective. Development of a PPD screening process in the NICU involves support, training, implementation, and coordination from administrators, medical staff, new mothers, and mental health specialists. Several predictable challenges to program development require ongoing assessment and response to these challenges.
Barriers in establishing contact
It has been previously suggested that PPD screening should be a multidisciplinary endeavor and should consider a range of providers available to administer screening. 7 The current study initially planned for the project coordinator to contact mothers and complete screening at or beyond 14 days postpartum. However, it was quickly realized that it was difficult for the project coordinator to find mothers to administer the screener consistently. Some compounding factors included the size of the NICU, mothers not being in their infants' rooms at times of attempted contact, and the coordinator held a half-time position. Thus, due to both patient-centered and providercentered barriers, opportunities for contact and completion of the screening instrument were limited.
As a result of these difficulties, collaboration with the medical center nursing administration took place to incorporate the administration of the PDSS screener into their routine nursing duties at 2-week PKU newborn screening. The PDSS was attached to the PKU screen and nurses would ask mothers to complete the screen when the nurse completed the PKU screen. If the mother was not present at the time of PKU screen, the nurse would pin the PDSS to the infant's information board and remind the mother to complete the screen while visiting her infant. Once completed, the mother would give the screen to the nurse who placed the screen in a designated place for the coordinator. The coordinator routinely (twice per week) checked the completed screens and reviewed the self-harm items 
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Postpartum depression screening in the nicU (7, 14, 21, 28, and 35) . In the case of any critical items being positively endorsed, the coordinator notified the appropriate personnel per existing policy. Additionally, the coordinator would follow-up with any mothers who were given a screen but had not completed the screen. If the mother was present, the coordinator would give the screen to the mother to complete. Once completed, the mother would give the screen to the nurse and the same procedure was followed. The coordinator was on the unit each week to collect completed screens, review critical items, score the screens, follow-up with mothers who had not completed screens, and facilitate further assessment by the psychologist. Also, the coordinator kept a database where she would track the mothers' screening status. It was believed that making the screening process part of other routine screening practices would allow for feasibility for nurses to administer the PPD screening in addition to their other nursing duties. However, due to the size of the unit and number of support staff involved in routine screening, connecting these two processes was found to be difficult. Thus, a system-centered barrier was also encountered. Thus, the final screening process was a combination of the first two processes. At 14 days postpartum, the coordinator placed the PDSS and an informational screening brochure in the room, along with an envelope and instructions to turn in the completed PDSS to a designated place. The coordinator again routinely (twice per week) checked the completed screens and reviewed the self-harm items (7, 14, 21, 28, and 35) . If any critical items were positively endorsed then the coordinator would notify appropriate personnel per policy. Additionally, as in the previous process, the coordinator would follow-up with any mothers who were given a screen but had not completed the screen. Further, the coordinator would provide the mothers with either the positive or negative screening feedback form. These forms allowed mothers more immediate feedback on their screening results. This third and final strategy lowered the burden of time required by the project coordinator as well as the nursing staff, which addressed the provider-centered barrier. This final strategy also allowed for a more widespread attempt to contact. However, this strategy limited the interaction and relationship factor which has been previously associated with mothers' willingness to open up and express their experience of symptoms. 17 Before mothers are willing to open up and share their negative thoughts and feelings, a safe and trusting environment is necessary. 17 Thus, the lower report of clinically significant PPD results in comparison to previous studies may be explained by the use of the final strategy.
The current study supports the tenets of previous studies in the inclusion of the availability of multiple providers or disciplines, as well as, the importance of a relationship with the mother and a supportive NICU environment. As suggested by previous studies, the current study supports the importance of considering the mother's perception of her level and provider of support when deciding who to administer the screening. 7 This process may lead to openness and willingness to engage in the screening process. Thus, considerations regarding availability of multiple providers/disciplines in the acts of making contact and establishing supportive relationships with mothers are key to future endeavors in universal screening for this population.
administrative barriers
In addition to barriers in making contact and establishing a supportive relationship with mothers, there were some barriers identified in this study that were related to the administration of the screening measure itself. For example, although the Spanish version of the PDSS was administered, most Spanish-speaking mothers did not fully complete the screener, or would indicate the same response for all items. Poehlmann et al 22 reported that mothers from ethnic and racial minority groups experience depression trajectories significantly different than their White counterparts. It has been suggested that non-White mothers experience higher rates of PPD. 34 Latina and Black mothers in particular experience more treatment disparities than White mothers. 35 Future program development and research is needed with ethnic and socioeconomic diversity in mind 22 as an additional patientcentered barrier. Thus, given the high frequency of Spanishspeaking mothers not completing the screener in this study, there is further evidence that culturally sensitive approaches are lacking and necessary. For future endeavors, it is imperative to have a bilingual screening team member to improve engagement with this population specifically. Additionally, our experience raises questions about the appropriateness of using the PDSS for this specific population. Previous studies have been successful in Spanish-speaking mothers completing the Spanish versions of the Patient Health Questionnaire-9 and EPDS 36 in settings outside the NICU, however, very little is known about the Spanish versions of these measures or the PDSS in the NICU setting. Screening and intervention should take place early, particularly for racial and ethnic minority mothers as well as those at high risk due to socioeconomic status. 22 It is difficult to determine if reasons for low completion rates among Spanish-speaking mothers was due to problems with cultural sensitivity of Among others, pediatricians have cited time constraints and unfamiliarity of screening instruments as major providercentered barriers to identifying and treating PPD. 7 It has been suggested that the availability of other providers and length of NICU stay can help offset this time limitation. 7 However, this was not found to be the case with the current study. Time constraints presented as constant barriers for the nursing staff and study coordinator. Although nurses spend a substantial amount of time with mothers 37 and have been seen as good sources of support to mothers, 20 they have many competing demands in caring for the infant patients.
Additional system-centered variables related to the administration of the screening measure were identified as well. Some NICUs have found it helpful to recruit unit-based psychologists; 23 however, without appropriate financial support, use of mental health and/or social service providers within the hospital system can encounter time limitations and lack of reimbursement. For the current project, mental health providers in particular found it difficult to justify time away from other clinical duties with pressures for sustainability and reimbursement. Reimbursement for services rendered was not feasible due to lack of appropriate billing codes. Although the cost of screening in general is low, programs must consider provider time and absence of means for reimbursement as barriers for sustainability of such programs.
Although there was buy-in from medical and nursing staff, it was difficult obtaining hospital administration support, making it difficult to link the PDSS with routine screening procedures. It has been previously suggested that hospital administration can provide valuable infrastructure from the Quality Assurance/Quality Improvement department for data collection; 7 this was found to be a significant challenge for the current study.
Given these administrative barriers, several recommendations should be considered when developing a screening program such as the current study. Firstly, from the perspective of patient-centered barriers, the need for culturally sensitive approaches must be recognized. Secondly, when considering provider-centered barriers, programs should consider how they will support and protect time needed from providers to successfully implement such a program. Finally, due to lack of reimbursement feasibility, it is imperative for programs to consider how to justify the cost and sustainability of their programs.
referral barriers
Little infrastructure is required for screening and the financial cost of screening itself is minimal; however, the follow-up needs for those mothers requiring referrals can be challenging and present patient-centered barriers. 7 This study found that referring mothers to community mental health centers did not work for two reasons. First, these mothers did not fit the majority of the population served at these centers. Second, because many of these women lose insurance coverage after 60 days postpartum, the majority of the women did not qualify for services at community mental health centers. Within the current sample, most NICU families had Medicaid as their primary insurance. In the state of Oklahoma, Medicaid coverage for mothers includes pregnancy and extends to 60 days postpartum. When needs were identified, this coverage was expired or close to expiring. Therefore, it was difficult to make appropriate referrals to providers who would accept Medicaid, various private insurances, or no insurance. Many low-income women lack accessibility to general health insurance and eligibility of mental health benefits is even more limited. 38 Cost and access to mental health providers are significant barriers for some women to seek services from recommended referrals. 7 Follow-up mental health services from early intervention hospital settings are rare, primarily due to cost. 39 Although many early intervention programs have been found to be useful, they are primarily time-limited research or foundation funded. 38 Further policy is needed to address Oklahoma's limited capacity and lack of federal incentives in order to bring research informed practices to scale. 38 The current study encountered and made attempts to overcome provider-centered and system-centered barriers regarding limited referral options. A common difficulty encountered with positive PPD screen is lack of appropriate referral resources. 23 Consideration of many providers including obstetrics, family medicine, and behavioral health providers within the hospital, health care system, or community has been previously reported as means of acquiring needed services. 7 However, within the context of current health care, many challenges are present regarding the utilization of various providers. For example, an imbalance of services available as well as lack of coordination of services can lead to duplication of services or fragmentation of services. 40 Further, the insurance coverage of many individuals reinforces the utilization of episodic care rather than continuity of care, resulting in limited coordination and communication regarding the needs of the individual. In addition, utilization of episodic care over continuous care can obscure responsibility of providing Postpartum depression screening in the nicU recommendations and follow-up regarding the outcomes of such recommendations. Among those providers who screen for PPD, further documentation of assessment and treatment is frequently absent. 19 This may be partly due to lack of accountability to the responsibility of making and following-up on recommendations. If no single body or agency can be held responsible for such duties, communication and coordination among providers is imperative.
In response to the concerns raised regarding the coordination of care and follow-up of outcomes, the current study developed the Perinatal Mood and Anxiety Screening for Mothers of NICU Infants Release of Information form. This form facilitated communication of information regarding mothers' screening results via fax to other referral sources, as well as the mothers' primary care physician as a way of closing the information loop. In order to appropriately provide follow-up with mothers, it is vitally important to inform the mothers' primary care physician as well as provide adequate information regarding the care needed.
Additionally, due to difficulties accessing appropriate outpatient mental health services we collaborated with a local Federally Qualified Health Center (FQHC). FQHCs have several qualities that make them an ideal resource. A large number of FQHCs have onsite behavioral health services, many including therapy services and psychotropic medication management. Further, FQHCs provide services to patients with and without insurance and there are several FQHCs throughout Oklahoma. Ensuring appropriate resources for follow-up is imperative when considering developing a screening program. 7 Having a well-established and feasible plan for referrals can also help decrease liability concerns. 7 For those considering implementing a universal screening program for PPD in the NICU, barriers regarding access to referrals must be anticipated. Some recommendations for planning to encounter and overcome such barriers include: 1) becoming familiar with resources in the community that may be available to mothers with Medicaid, private insurance, and no insurance; 2) considering multiple types of provider disciplines and settings; 3) having a well-established, yet feasible plan for referrals. One suggestion for addressing these recommendations is to acquire contact with local FQHCs as potential resources. FQHCs offer many opportunities to address the needs of patients who may not otherwise have access to services due to cost and/or availability of services.
Limitations
Although the current study provided insight into the potential barriers of implementing a universal screening program in the NICU setting, as well as recommendations for those institutions planning to develop such programs, there were several limitations to the study. For example, significant challenges presented in making initial contact with mothers in the NICU. This resulted in protocol changes in efforts to overcome the barriers of not being able to establish contact. The revisions to the protocol make it difficult to tease out whether one method was more feasible or effective than the others. Future studies are needed to evaluate and compare the various types of efforts to make contact (eg, study coordinator alone, nurse alone, educational materials with coordinator follow-up). The results of the current study are limited in gaining insight about what type of approach may be the most efficacious. In addition, not exactly knowing why some women chose not to complete the screener further limits the ability of the current study to make recommendations for improved recruitment.
Further, there were limitations in the current study due to a large number of Spanish-speaking mothers not completing the screening questionnaire. The majority of the mothers who completed the screening measure were Caucasian. Therefore, little is known as to why some ethnic groups were less likely to participate. Additionally, little insight is gained regarding what cultural sensitivities are needed to address the needs of this population. This is of specific concern due to the higher rates of PPD for non-White mothers. 34 Additionally, it has been suggested that mothers from ethnic and racial minority groups experience depression trajectories significantly different than their White counterparts. 22 Future research is needed to investigate appropriate means to approach the needs of mothers in the NICU in a culturally sensitive manner.
Also the sample was limited to a single medical center NICU and cannot be generalized to more ethnically or socioeconomically diverse populations or settings. The limitation of generalizability may particularly be of importance to the findings and recommendations regarding referral barriers. Further knowledge is needed regarding the specific referral needs of different ethnic and socioeconomically diverse mothers, as well as the access to such services. Replication at other sites as well as among ethnically diverse populations is needed.
relevance
The primary relevance of this study is intended for institutions and providers considering or in the beginning phases of developing and implementing a new program aimed to screen mothers in the NICU for PPD. Mothers of infants in the NICU report significant symptoms of PPD. 4, 5, 7 This study helps to confirm the need for routine screening for PPD in the NICU setting and the subsequent, appropriate referrals of these families to mental health professionals. Identifying and addressing maternal stress and depression with developed interventions can help promote family stability, maternal adjustment, and long-term benefits to the infant's development. 20 There is a great need for PPD screening in the NICU and this has been consistently supported in the literature. 7, 10, 23 However, many institutions and providers decide against implementation or try and struggle, due to many barriers encountered.
This article should encourage those who have steered away from implementation and enhance the efforts of the struggling implementers. Development of a PPD screening process in the NICU involves support, training, implementation, and coordination from administrators, medical staff, new mothers, and mental health specialists. Several predictable challenges to program development require ongoing assessment and response to these challenges. The recommendations provided in this article can help raise awareness of barriers that should be anticipated as well as provide some direction in overcoming these barriers.
